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(57) Abstract 

The present invention relates to a mobile tcmiinal unit having antenna (141). CPU (131). peripheral circuits (135). vocoder 033). 
mcmor>' unit (137). audio CODEC (139). The present invention further includes a flash memon,' in the memory unit (137) for saving the 
MP3 data received from the antenna (141), an interface for communicating data with PC, an MP3 decoder added to the vocoder (133) for 
converting the MP3 data to PCM data, and a D/A converter for converting the PCM data decoded by the MP3 decodec lo audio signal, 
thereby enabling to save the MP3 data and play the audio signal from the MP3 data. 
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MOBILE TERMINAL UNIT 
DESCRIPTION 

Technical Field 

The present invention relates to a mobile terminal unit, more particularly, to 
a mobile terminal unit having a function of an MP3 player 



Background Art 

Fig 1 shows a block diagram of one of mobile terminal units according to a 
10 related art. 

A mobile terminal unit 100 according to the related art is constituted with an 
antenna 4 1, an RF & IF circuit part 21, a BBA(base band analog processor) part 23, 
a RF interface part 25, a CDMA(code division multiple access processor) part 27, a 
DFM(digital FM, IS-95A) processor part 29, a CPU part 3L a vocoder part 33, a 
1 5 peripheral circuit part 35, a memory part 37, and a voice CODEC part 39. 

The peripheral part 35 is further constituted with a UART(universal 
asynchronous receiver transmit) circuit part, a key pad, SPl, GPIO, a ringer and the 
like. 

The memory part 37 includes RAM, EPROM, flash memory. 
2 0 The vocoder part 33 includes a CDMA vocoder, a DFM vocoder 

The voice CODEC part 39, in which an AD converter and a DA converter are 
built, carries out an AD conversion at a transmitting mode, while carries out a DA 
conversion at a receiving mode. 

When voices signals are transmitted by the mobile terminal unit of the related 
2 5 art, analog signals generated from a microphone is converted into digital signals by 

the voice CODEC part 39 so as to be sent to the vocoder part 33. When the operation 
mode is CDMA, the CDMA vcoder in the CDMA processor part 27 and the CDMA 
vocoder processes the signals. But, when the operation mode is DFM for. analog mode 
such as AMPS, TACT, etc., the DFM vocoder in the DFM processor part 29 and the 
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vocoder part 33 processes the signals. 

An output of the vocoder part 33 in inputted to the CDMA processor part 27 
or the DFM processor part 29 to be processed. And, the output of the vocoder part 
33 is inputted to the BBA part 23 to be converted into a baseband signal. Then, the 
output of the BBA part 23 is inputted to the RF & IF circuit part 21 to become a 
electromagnetic wave signal so as to be transmitted through the antenna 41 . 

When the mobile terminal unit is on receiving mode, an RF signal received by 
the antenna is converted into a baseband signal by the RF & IF circuit part 21 . Then, 
the converted RF signal is inputted to the BBA part 23 to be transformed into a digital 
signal. The digital signal having been processed by the processor parts 27 and 29 is 
inputted into the vocoder part 33 to be transformed into a PCM(pulse code 
modulation) type data so as to be inputted to- the voice CODEC part 39. Then, the 
data having been converted into an analog signal by the voice CODEC part 39 is sent 
to a speaker or an earphone. 

Such operation is controlled by the CPU part 31 so that a signal for operating 
the RF & IF circuit part 21 and the BBA part 23 such as offset and gain control is 
transferred through the RF interface part 25. 

Besides, the CPU part 31 controls the whole system such that function of 
interfacing with the keys and ringing are controlled through the peripheral circuit part 
35. 

The mobile terminal unit according to the related art has functions enough to 
be used as a personal communication device, which is yet enough to satisfy personal 
desires. Presently or in the near future, a new terminal unit enabling to perform video 
and data communications as well as a voice is strongly required. 

Disclosure oflnvention 

An object of the present invention is to provide a mobile terminal unit to 
which an 1V1P3 player function, which enables to store and play digital audio data, is 
added efficiently. 
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To achieve these and other advantages and in accordance with the purpose 
of the present invention, as embodied and broadly described, the present invention 
includes an antenna(141 ), a CPU part(131), a peripheral circuit part(135), a vocoder 
part(133), a memory part(137), and an audio CODEC part(139). And, the mobile 
5 terminal unit further includes an MP3 flash memory added to the memory part(137) 
to store N^3 data, a PC interface added to the peripheral circuit part(135) to 
transmit/receive data with a PC, an MP3 decoder added to the vocoder part 133 to 
transform the MP3 data into PCM data, and a D/A converter added to the audio 
CODEC part{l 39) to transform the PCM data generated from the MP3 decoder into 

1 0 audio signals, wherein the mobile terminal unit stores the MP3 data and plays the 
audio signals as well as has a function of mobile communication. 

Compared to the related art which produces a mobile terminal unit and an 
MP3 player respectively so as to bring about unnecessary resource consumption and 
inconvenience for usage, the present invention realizes a mobile terminal unit having 

15 an MP3 player function by adding simple elements thereto. Accordingly, the present 
invention enables to reduce a hardware cost by carrying out functions of both 
telephone transceiver and MP3 decoder by a vocoder part constituted with a single 
DSP chip. 

2 0 Brief Description of Drawings 

Fig. 1 shows a block diagram of one of mobile terminal units according to a 
related an; and 

Fig. 2 shows a block diagram of a mobile terminal units according to the 
present invention. 

25 

Best Mode for Carrying Out the Invention 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 
Fig. 2 shows a block diagram of a mobile terminal units according to the 
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present invention. 

Referring to Fig. 2, a mobile terminal unit 200 according to the present 
invention includes the elements of the related art such as an antenna 141, an RF & IF 
circuit part 121, a BBA(base band analog processor) part 123, an RF interface part 

5 125, a CDMA(code division multiple access processor) part 127, a DFMfdigital FM, 
1S-95A) processor part 129, a CPU part 1 3 1 , a vocoder part 133, a peripheral circuit 
part 135, a memory part 137, and a voice CODEC part 139. 

To add an IVCP3 player function effectively to the mobile terminal part of the 
present invention, the elements of the related art is reformed by the following. 

0 A PC-IF interface functioning as ^ signal connection interface to a 

PC(personal computer) is added to the peripheral circuit part 135. Namely, the PC-IF 
interface for transceiver is added to the peripheral circuit part of the related art 
consisting of a UART circuit part, a key pad, SPI(synchronous parallel interface), 
GPIOCgeneral purpose input output), a ringer. 

5 A flash memory for MP3 to store MP3 data is added to the memory part 137 

including the related art memory such as RAM, EPROM, flash memory. It is desirable 
for the flash memory for MP3 to have at least over 8M bytes of a semiconductor 
device. The flash memor>' may be substituted by a detachable smart media card or a 
combination use in case. 

0 The vocoder part 133 consisting of a high performance DSP(digital signal 

processing) chip functions for an MP3 decoder as well as the CDMA and DFM 
vocoders of the related art by depending on a micro-code built in the DSP. 

Not used as a portable wireless phone, the mobile terminal unit of the present 
invention of which memory part 137, peripheral circuit part 135, and vocoder part 

5 133 are improved enables to be used as an MP3 player. Operated as the MP3 player, 
the mobile terminal unit according to the present invention decodes MP3 data, 
converts the decoded MP3 data into audio analog signals by DA(digital to analog) 
conversion, and outputs the signals through earphone(s) or speaker(s). 

The present invention may download digital audio data such as MP3, MPEGl, 
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MPEG2, AAC and the like which are provided by internet or transmission stations 
so as to play the data. 

After MP3 audio data have been downloaded from a PC, digital audio data 
via the PC are stored in the flash memory of the memory part 137 through the PC-IF 
5 interface of the peripheral circuit part 135 before decoding. 

In this case, the PC-IF includes an IEEE 1284 ECP protocol using a parallel 
port or a USB(universal serial bus) using a serial bus. And, in order to store MP3 
audio data, the memory requires at least 8 MB larger than the flash memory of the 
related art so that a detachable memory card such as a smart media card is introduced. 
1 0 During downloading the data from the PC, the data flow by the manner such 

that PCIF(interface) of peripheral circuit part 135 _ CPU part 131 _ flash memory of 
memory part 137. 

When MP3 encoded DATA are downloaded from a transmission station, RF 
signals received by the antenna 1 4 1 pass through the RF & IF circuit part 1 2 1 , the 
15 BBA part 123, and the CDMA processor part 127 successively so as to be MP3 
signals. The MP3 signals are stored in the flash memory of the memory part 131 by 
the CPU part. In this case, the data flow by the manner such that RF & IF circuit part 
121 BBA part 1 23 _ CDMA processor part 1 27 _ CPU part _ flash memory of the 
memory' part 137. 

20 The procedure of decoding the MP3 signal is explained in the following. 

The encoded audio MP3 data having been stored in the flash memory of the 
memory part 137 are read and sent to the vocoder part 133 by the CPU part 131 . 

And, the vocoder 133 restores the data into PCM(puise code modulation) data 
of original form in use of a micro-code for CDMA vocoding out of micro-codes for 
25 MP3 decoding and CDMA vocoding. 

Then, the restored PCM data are sent to the audio CODEC part 139 and 
outputted through the DAC(digital to analog converter) to embody analog signals 
having CD audio quality to be connected to an earphone. In this case, analog signals 
of high quality as good as CD audio are attained from audio CODEC provided that 
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a DA converter having at least 16 bits of which audio quality is more excellent than 
the conventional voice CODEC. 

A DA function in the audio CODEC is required only for MP3 decoding, while 
an AD(analog to digital) function as well as the DA is also required for CDMA 
5 vocoding or DFM vocoding. 

In the above-explained cases, the CPU part 131 carries out a function as a 
user interface for key control, display control and the like and controls the entire 
system when MP3 decoding and working as a phone. 

10 Industrial Applicability 

Accordingly, a mobile terminal unit according to the present invention is 
constituted by adding a flash memoo' in the memory unit for saving the MP3 data 
received from the antenna, an interface for communicating data with PC, an MP3 
decoder added to the vocoder for converting the MP2 data to PCM data, and a D/A 
1 5 converter for converting the PCM data decoded by the MP3 decoder to audio signal 
to the mobile terminal unit according to the related art consisting of antenna, CPU, 
peripheral circuits, vocoder, memory unit, audio CODEC, thereby enabling to save 
the MP3 data and play the audio signal from the MP3 data. 
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CLAIMS 

I A mobile terminal unit, the mobile terminal unit including an 
anicnna( 14 I ), a CPU part(13 1), a peripheral circuit part(135), a vocoder part(133), 
a mcmorv' part(137), and an audio CODEC part(139), the mobile terminal unit 
comprisinii 

5 an MP3 flash memory added to the memory part(137) to store MP3 data; 

a PC interface added to the peripheral circuit part(135) to transmit/receive 
data with a PC. 

an MP.' decoder added to the vocoder part 133 to transform the MP3 data 
into PCM data, and 

10 a D A convener added to the audio CODEC part( 1 39) to transform the PCM 

data generated from the MP3 decoder into audio signals, 

wherein the mobile terminal unit stores the MP3 data and plays the audio 
signals as well as has a function of mobile communication. 

2. The mobile terminal unit according to claim 1, wherein the D/A 
convener has a processing capacity of at least 16 bits. 



7 



0070761A1 I > 



wo 00/70781 PCT/KROO/00439 




BNSCXXID <WO 0070781A1 I > 



wo 00/70781 



PCT/KROO/00439 




BNSOCX;iD -cWO 007O7B1A1 I > 



INTERNATIONAL SEARCH REPORT 



international application No. 
PCT'KROO/00439 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7 H04B 1/40 

According; lo intcrnationaf Paicni (Jlassi Hcation (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Mminiun dotumcniaKon searched (classification system followed by classification symbols) 
PC7 il0.1B I 3S. I JO. [I04M 1/21. H04L 12/58 

Documcniaiion tcsrcncii other than minimun documentation to the extent that such documents arc included in the filcds searched 



Eiccironic data base consulted during the inicnnalional search (name of data base and, where practicable, search trerms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



CatCBorv* 



Y,P 



Y,P 



Y.P 



Citation oi dncumcnl. with indication, where appropriate, of the relevant passages 



KR 99-24210 A I JAHHAN. KJXt) 25 iN4ARCH 1999 
sec page 2. Irnes I 5 ■ page j. lines I I 
see claim 1 . t'l^urc I 

KR 99-79660 A CMNAl. CORP.) 5 NOVEMBER 1999 
sec page 3. lines 10 - iincs j9 
sec claims i -7 

KR 99-22020 U fSEONG-KWAN. HEO) 25 JUNE 1999 
sec page 2. iincs 17 - lines 33 
sec claim I 

KR 00-27473 A (LG ELECTRONIC CORP.) 1 5 MAY 2000 
see abstract 
see chtm 1 



Relevant to claim No. 



1-2 



1-2 



1-2 



1-2 



□ 



F'jnhcr documents arc listed in ihc continuation of Dox C. 



I I Sec patent family annex. 



• Special ::atcgoncs ol'ciicd documents: 

"A" document defining the general slate ot'thc an Mhtch u not considered 

to be ol'paniculAr rclevence 
"E" earlier application or paieni but published on or after Ihc international 

filing date 

"L" document which may thro* doubts on priority claim(s) or which is 
cited to establish the publication dale of ciution or other 
special reason t as spccilled ) 

"O" document refemng to an oral disclosure, use, e.xhibition or other 
means 

"P" documeni published prior lo the inlemaiional tiling date but later 
than the pnoniy dale claimed 



"X" 



"Y" 



laler documeni published after the international filing dale or priority 
date and not in conflia with the application but cited to understand 
tJtc principle or theory underlying the invention 
document of particular rclevence: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
stqi when the document is taken alone 

document of paniculax rclevence: the claimed invention cannot be 
considered to involve an inventive sttfp when the document is 
combined with one or more other such documents.such combination 
beine obvious to a person skilled in the art 
document member of lhasainc patent family 



Date oMhc actual completion of the intcrnationat search 
25 AUGUST 2O0O (25 08.2000) 



Date oi' mailing of the inicmational .search report 
28 AUGUST 2000 ( 28.08. 20{)()l 



Name and mailing address of the iSA/KK 
Korean Industrial Property OfTicc 

Government Complcx-Taeion. l5unsan-dong. So-ku. Tacjon 
Metropolitan City 302-701. Republic of Korea 

Facsimile No. 82-42-472-71^0 



Authorized olVi^cr 

KIM. Choon Scok 
Ijetcphone No 82-42-4 K I -5y47 



Form PCT.TS A 2 U) ( second sheet) t July l9'iS) 

BNStX3CI0 <WO 0070781A1.I > 



